Endoscopic submucosal dissection (ESD) has already become a standard treatment for superficial tumors in the gastrointestinal tract [1] . The recurrence rate for such tumors after curative resection is reported to be very low [2, 3] . However, there have been a few reports about recurrence of such tumors after curative resection, which was considered to have occurred due to tumor cell implantation (TCI) during ESD [4 -6]. These cases included two cases of local recurrence in the rectum after ESD, and a case in which it was suspected that esophageal squamous carcinoma cells had implanted into a post-ESD gastric ulcer. The first two cases were treated via surgical resection, and the last case was managed with best supportive care because local recurrence of esophageal cancer was also detected.
Introduction
Endoscopic submucosal dissection (ESD) has already become a standard treatment for superficial tumors in the gastrointestinal tract [1] . The recurrence rate for such tumors after curative resection is reported to be very low [2, 3] . However, there have been a few reports about recurrence of such tumors after curative resection, which was considered to have occurred due to tumor cell implantation (TCI) during ESD [4 -6] . These cases included two cases of local recurrence in the rectum after ESD, and a case in which it was suspected that esophageal squamous carcinoma cells had implanted into a post-ESD gastric ulcer. The first two cases were treated via surgical resection, and the last case was managed with best supportive care because local recurrence of esophageal cancer was also detected.
On the other hand, we experienced a case in which adenoma recurred and exhibited rapid circumferential growth in the rectum after curative ESD resection, which was considered to have been caused by TCI during ESD. The recurrent lesion was completely resected via another ESD.
We present this case to alert clinicians to risk of TCI during ESD and the fact that even adenomas can grow rapidly, as well as to show that it is possible to resect recurrent circumferential lesions using ESD.
Recurrence of adenoma after curative endoscopic submucosal dissection for a rectal intramucosal adenocarcinoma in adenoma went endoscopic submucosal dissection (ESD) for a subcircumferential lateral-spreading rectal tumor. Pathological examination showed an intramucosal adenocarcinoma in villous adenoma (size: 155 × 140 mm), which had been curatively resected with negative margins. However, follow-up colonoscopy revealed a tumor at the ulcer scar site, which soon grew into a circumferential lesion. Nineteen months after the first ESD procedure, additional ESD was performed for the recurrent lesion, which was resected en bloc without any adverse events, although severe fibrosis was noted in the submucosa. Pathological examination revealed a villous adenoma similar to the primary lesion with negative margins, but tumor cell nests were also present in the submucosa, which implied that tumor cell implantation had occurred during the first ESD. The post-ESD ulcer bed was subjected to argon plasma coagulation to prevent tumor recurrence after confirmation of the pathological results. There have not been any signs of recurrence during 9 years of follow-up.
Case report
A 71-year-old female with a medical history of hypertension was diagnosed with a subcircumferential lateral-spreading rectal tumor. Magnified endoscopy led to a suspicion of intramucosal cancer in adenoma, and ESD was indicated. ESD was performed using a Flush knife (Fujifilm Medical Co., Ltd., Tokyo, Japan), without any adverse events (AEs) (▶ Fig. 1 ). Grossly, the tumor measured 155 × 140 mm, and its lateral margins were negative. Microscopic examination revealed an intramucosal adenocarcinoma in villous adenoma, which had been curatively resected and did not exhibit lymphovascular invasion (▶ Fig. 2) .
A rectal stricture occurred after ESD, and it was treated using a bougie with a short-caliber tip with a transparent hood (ST ▶ Fig. 2 The resected specimen. Pathological examination showed an intramucosal adenocarcinoma in villous adenoma (size: 155 × 140 mm), which had been curatively resected with negative margins.
▶ Fig. 1 Subcircumferential lateral-spreading tumor in the rectum was resected by endoscopic submucosal dissection.
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hood). However, 2 1/2 months after ESD, an elevated lesion was found at the ulcer scar site during the course of dilation therapy. A biopsy specimen showed an adenoma, and recurrence was suspected. In spite of this, it was considered that post-ESD progression of fibrosis was most marked during this period and that it would take about 6 months to alleviate the fibrosis. Furthermore, the patient did not want to undergo frequent endoscopic procedures and so was observed. At follow-up colonoscopy performed 15 months later, the tumor was found to have grown into a circumferential lesion (▶ Fig. 3) . With the patient's agreement, ESD was performed for the recurrent lesion using a Flush knife. Extremely severe fibrosis was seen, and the submucosal layer had almost completely disappeared. Therefore, we partially dissected at the level of the muscle layer to completely resect the tumor. The tumor was resected en bloc without any AEs. Pathological examination revealed a villous adenoma similar to the first ESD specimen with a specific feature such as pointed and elongated papilla structure, with negative margins. Tumor cell nests also were present in the submucosa (▶ Fig. 4) , which implied that TCI had occurred during the first ESD procedure. Furthermore, staining for Ki67 tissue expression was performed using the anti-Ki67 antibody for the primary and additional ESD specimens, which showed the percentages of positively stained tumor cells were 16.6 % and 32.8 % in the adenomatous area of the primary lesion and recurrent lesion respectively.
To prevent tumor recurrence, the post-ESD ulcer bed was subjected to argon plasma coagulation after confirmation of the pathological results. Although postoperative stricture was noted, it was resolved with six sessions of endoscopic balloon dilation.
There have not been any signs of recurrence or stricture during the 9-year follow-up period (▶ Fig. 3 ).
▶ Fig. 3 A tumor was found at the ulcer scar site during follow-up colonoscopy and soon grew into a circumferential lesion. ESD was performed for the recurrent lesion, which was resected en bloc without adverse events. Follow-up colonoscopy performed at 9 years postsurgery showed no tumor recurrence or stricture.
▶ Fig. 4 Pathological examination revealed a villous adenoma the same as the primary lesion with negative margins, but tumor cell nests were also present in the submucosa.
Discussion
The current case showed that mucosal rectal adenomas can recur and exhibit rapid growth, producing circumferential lesions, after curative ESD resection. In the current case, the recurrent lesion was considered to have been caused by TCI during the ESD procedure, because the primary lesion was an intramucosal adenocarcinoma in adenoma and completely resected with negative lateral margins. There have been some case reports of cancer cell implantation in the rectum or stomach after curative ESD [4 -6] .
To the best of our knowledge, our case is the first reported case of recurrence of a rectal adenoma after ESD.
It has been reported that tumor cells are exfoliated into the intestinal lumen during ESD [7] . After submucosal dissection, the ulcer bed is exposed to these exfoliated tumor cells for a long time during ESD, which can lead to TCI.
Growth of an adenoma into a circumferential lesion within a year, as was seen in the current case, seems to be very rare, because adenomas usually grow slowly. In the previously mentioned reports on TCI, recurrent tumors also grew rapidly, e. g., advanced cancer was diagnosed at the post-ESD ulcer site within a year of curative ESD for mucosal lesions [5, 6] . These reports suggest that recurrence due to TCI during endoscopic resection might be related to increased tumor enlargement and progression. Tanaka et al. reported that proliferative activity in recurrent tumors was significantly higher than that in primary tumors [8] . Also in the current case, the recurrent lesion showed higher Ki67 expression than the primary lesion although the morphologies and structures of tumor cells were similar, containing a specific feature. The increment of proliferative activity in the recurrent tumor presumably would also apply to TCI during ESD. Furthermore, post-ESD ulcers at sites where tumor vessels had gathered and tissue regeneration with inflammation that is prompted by ESD might represent fertile ground for TCI.
In addition to risk of TCI during ESD, the possibility that the recurrent tumor will exhibit aggressive proliferation is threatening for patients.
Intraluminal lavage with > 1000 mL fluid after ESD reportedly is useful for removing exfoliated tumor cells after colorectal ESD [7] . Use of this method may contribute to preventing TCI after ESD.
Endoscopists who perform ESD for gastrointestinal tract tumors should be aware of the possibility of TCI and should take countermeasures to prevent it.
Furthermore, it should also be noted that the recurrent circumferential lesion seen in the current case was successfully treated via an additional ESD. Additional endoscopic treatment for recurrent tumors is associated with technical difficulties because the initial procedure usually causes fibrosis in the submucosal layer. We have previously reported that curative and effective en bloc resection can be achieved in such cases [9] . In this method, the non-fibrotic submucosa around the fibrotic region is first dissected, followed by careful dissection of the fibrotic area between the blood vessel network of the submucosa and the muscle layer until the initial dissection field has been reached. In the current case, fibrosis was extremely severe, and the submucosal layer had almost disappeared. Therefore, we partial dissected at the level of the muscle layer to ensure that complete tumor resection was achieved. This led to development of a new method, perianal endoscopic myectomy, for rectal lesions with severe fibrosis that exhibit the muscle-retracting sign, in which dissection is performed between the inner circular and outer longitudinal muscles [10] , though it must be noted that this technique should be performed carefully, because its safety has not been fully confirmed.
Hence, ESD can be indicated for large recurrent lesions with severe fibrosis if they are considered to be superficial.
Conclusion
In conclusion, TCI can occur during ESD of adenomas, and the proliferative activity of the resultant recurrent tumors can be high.
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